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ABSTRACT OF THE DISCLOSURE 
New indolinyl-lower-alkylamidoximes, -amidines, and 

-guanidines useful as hypotensive agents, tranquilizers, 
and sedatives. ' 

This application is a continuation-in-part of my prior 
copending application Ser. No. 519,458, filed Jan. 10, 
1966, now U.S. Patent 3,478,039, patented Nov. 11, 1969, 
which in turn, is a continuation-in-part of my prior co 
pending application Ser. No. 345,846, filed Feb. 19, 1964, 
now U.S. Patent 3,354,174, patented Nov. 21, 1967. 
This invention relates to the field of amidoximes, ami 

dines, and guanidines, their acid-addition salts, and to in 
termediates and processes therefor. 
The compounds of the invention are represented by 

the general formulas: 

R. 
Y-C-N 

R. 
Y-C-N Ar L NR, Y N R 

(Ib) 
L No-R R 

(Ia) 

t". Air-I-Y-N-C-N 

L k, Y. 
(Ic) 

wherein Ar is a bicyclic aromatic nitrogen heterocyclic 
radical having fused five and six membered rings and 
containing from two to three ring nitrogen atoms which 
can be in any position of the two rings; indolyl (in the 
compounds of Formula Ia only); indolinyl; pyrrolyl; 
pyrazolyl; imidazolyl; phenothiazinyl; 10,11-dihydro-5H 
dibenz(b,flazepinyl; dibenzo(a,d) 1,4)cycloheptadienyl 
idenyl; or 1,2,3,4-tetrahydrocarbazolyl (in any of which 
values for Ar, the Y or 'Y' group can be attached to any 
non-bridging ring carbon or nitrogen atom of the Ar 
moiety); R is hydrogen, lower-alkyl, lower-alkanoyl, or 
hydroxy; R2 is hydrogen or lower-alkyl; R3 is hydrogen, 
lower alkanoyl, or lower-alkyl; Y', in the compounds of 
Formulas Ia or Ib, is a single chemical bond or alkylene 
containing from one to five carbon atoms;Y is alkylene 
containing from one to six carbon atoms; and n is one 
of the integers 1 and 2. Moreover, when Y and Y are 
alkylene, they can also be substituted on any of the car 
bon atoms thereof by a hydroxy group. The more con 
venient synthetic methods are based on use of an alde 
hyde cyanohydrin of the nitrile, Ar-Y'-CN, in the 
general procedures described herein, and these methods 
afford those compounds where the hydroxy group is at 
tached to the carbon atom adjacent to the amidoxime 
group (Formula Ia) or the amidine group (Formula Ib), 
and such compounds are preferred. 

In the above Formulas Ia, b, and c, R1, R2, and Rs. 
besides representing lower-alkyl, can also represent 
groups such as lower-alkenyl e.g. 1-(2-propenyl), 1-(2 
methyl-2-propenyl), and the like; lower-alkynyl, e.g. 1 
(2-propynyl), 1-(2-butynyl); or benzyl. Moreover, in the 
compounds of Formulas Ib and Ic, the groups R on the 
terminal nitrogen atom can be the same or different or 

Air 

5 

2 
can be joined together either through an alkylene chain 
or an alkylene chain interrupted by a hetero atom to form, 
with the nitrogen atom to which they are attached, a 
heterocyclic ring such as pyrrolidine, piperidine, mor 
pholine, thiomorpholine, and the like. 

Furthermore, the groups R1 and Rs besides represent 
ing lower-alkanoyl can also represent groups such as 

O 
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benzoyl. 
When Arrepresents a bicyclic aromatic nitrogen hetero 

cyclic radical having fused five and six membered rings 
and containing from two to three ring nitrogen atoms 
which can be in any position of the two rings, it is pref. 
erably of the 4.3.0 bridged system and is attached to Y 
(or Y) through an atom of the five membered ring. An 
especially preferred group of said heterocyclic bicyclic 
radicals includes 1- and 3-(2-azaindolyl); 1-, 2-, and 3-(4- 
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azaindolyl); 1-, 2-, and 3-(5-azaindolyl); 1-, 2-, and 3-(6- 
imidazolyl; 1(1-H-benzotriazolyl); 2-(2-H-benzotriazo 
lyl); and 3-(pyrido-I2,1-c-s-triazolyl). 
The compounds of Formula Ia where Y' is a hydroxy 

alkylene group having the hydroxy group attached to the 
carbon atom adjacent to the amidoxime group have the 
Structure: 

R. Ar--Y'-CH-C-N 
L ÖH. Nor, N 

where R1, R2, R3, Ar, and n have the meanings given 
above, and Y' is Cm Ham here m is an integer from 0 to 4. 

In the above general Formulas Ia, Ib, and Ic, when 
R1 R2 or R3 represent lower-alkyl the lower-alkyl moiety 
can be straight or branched and can contain from one to 
about four carbon atoms. Thus R1, Ra, and Ra represent, 
interalia methyl ethyl isopropyl or n-butyl. 

In the above general Formula Ia, when R and Rs are 
lower-alkanoyl, they can be straight or branched and can 
contain from one to about four carbon atoms. Thus R 
and R3 represent, inter alia, formyl, acetyl, propionyl, or isobutyryl. 

In the above general Formulas Ia, Ib, and Ic, when Y 
and Y' represent alkylene, they can be straight or 
branched and when the group Y in the compounds of 
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Formula Ic is attached to a nitrogen atom of a hetero 
cyclic group, is such that at least two carbon atoms sep 
arate the nitrogen atoms of the heterocyclic group and 
the guanidine group. The alkylene group Y thus stands, 
inter alia, for methylene, 1,2-ethylene, 2-methylethylene, 
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butylene, and 1,5-pentylene. 

1,3-propylene, 2-methyl-1,4-butylene, 1,6-hexylene; and 
the group Y' thus stands, inter alia, for methylene, 1,2- 
ethylene, 2-methylethylene, 1,3-propylene, 2-methyl-1,4- 

In the above general Formulas Ia, b, or c, when R, 
R2, or R3 represent benzyl or in the compounds of For 
mula Ia, when R1 or R3 represent benzoyl, the benzene 
ring thereof can be unsubstituted or can bear one or more 
Substituents of low molecular weight and of such nature 

...that they do not interfere with or take part in the reactions, 
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to be described hereinafter, used in the preparation of the 
compounds. Moreover, the nucleus of the group Ar in 
any of the compounds of Formulas Ia, Ib, or Ic can also 
be further substituted in any of the rings thereof by one 
or more of such substituents. Examples of such substitu 
ents include halogen, lower-alkyl, lower-alkoxy, lower 
alkyl-mercapto, lower-alkylsulfinyl, lower-alkylsulfonyl, 
nitro, trifluoromethyl, methylenedioxy, benzyloxy, benzyl, 
isonitrosomethyl, di-lower-alkylamino, lower-alkanoyl, 
sulfamoyl, and the like. 

70 

The compounds of Formula Ia where R, R2, and R. 
are hydrogen are prepared by reacting an aryl-nitrile or 
an arylalkanonitrile with hydroxylamine (suitably in the 
form of a hydrohalide salt) in an organic solvent inert 
under the conditions of the reaction and in the presence 



3 
of a base, for example, alkali metal hydroxides, alkoxides, 
or carbonates. A preferred base is an alkali metal car 
bonate, for example, potassium carbonate or sodium car 
bonate. Suitable organic solvents are methanol, ethanol, 
isopropanol, benzene, tolene, and the like. A preferred 
solvent is ethanol. The reaction is represented by the 
equation: - 

Ar-Ey-C=N] + H2NOH - at . 
L NOH. In 

(II) 
where Ar Y', and n have the meanings given above. 
: The aryl-alkanonitriles of Formula II required as in 
termediates in the above-described procedure are pre 
pared by a variety of methods. One method involves the 
direct alkylation of an aryl nucleus using an appropriate 
halo-alkanonitrile. The alkylation can take place either 
on a heterocyclic nitrogen atom bearing a replaceable hy 
drogen atom, or it can take place on a carbon atom bear 
ing an activated hydrogen atom. The former is illustrated 
by the preparation of a 1-(cyano-alkyl)indole which is 
produced when indole (or a substituted-indole) is reacted 
with a halo-alkanonitrile in the presence of an acid 
acceptor. If alkylation of a ring carbon atom is desired, it 
may be necessary to carry out the alkylation indirectly, 
that is by reacting the halo-alkanonitrile with a Grignard 
reagent. This latter method is illustrated by the prepara 
tion of a 3-indolylalkanonitrile which is produced by re 
acting a halo-alkanonitrile with a Grignard reagent 
formed from indole (or a substituted indole) and a lower 
alkyl magnesium halide. 
A second method for the preparation of the arylalkano 

nitriles of Formula II in which the alkylene group, Y', 
is 1,2-ethylene comprises reacting acrylonitrile with an 
aromatic compound having an "activated” hydrogen atom 
either attached to a carbon atom or to a heterocyclic ni 
trogen atom. The reaction in the former case generally 
takes place spontaneously on admixture of the aromatic 
compound with the acrylonitrile, but in the latter case, it 
is generally necessary to employ a strong base as catalyst, 
for example, potassium t-butoxide, sodium hydride, or 
gano ammonium hydroxides, for example Triton B6, and 
the like. 
The aryl-alkanonitriles of Formula II in which the 

alkylene group, Y', is 1,2-ethylene can also be prepared 
by the catalytic reduction of the corresponding 3-aryl 
acrylnitrile. The latter in turn are prepared by reacting 
an appropriate aryl carboxaldehyde with cyanoacetic acid 
under basic conditions and decarboxylating the resulting 
3-aryl-2-cyanoacrylic acid over copper chromite. 

Still another method for the preparation of the aryl 
alkanonitriles of Formula II where the alkylene group, 
Y, is methylene comprises metathetical replacement of a 
tertiary amino group of a Mannich base with cyanide ion. 
This method is illustrated by the preparation of 3-cyano 
methyl-7-azaindole from 7-azagramine. The reaction is 
generally carried out in an aqueous medium at the re 
flux temperature using equimolar amounts of an alkali 
metal cyanide and a mineral acid. A preferred reaction 
medium is aqueous dimethylformamide. 

In some cases it is desirable to introduce the alkanoni 
trile side chain at the time of formation of the aromatic 
ring to which it is attached. Thus a cyanomethyl group 
is introduced at the 2-position of the benzimidazole nu 
cleus by reacting o-phenylenediamine with ethyl cyano 
acetate. The reaction is preferably carried out in the ab 
sence of a solvent. 
The compounds of Formula Ia where R is lower-alkyl 

and R is hydrogen, or where both R1 and R2 are lower 
alkyl, are prepared by reacting a hydroxamic chloride 
derivative of Formula III below, wherein R3, Air, Y', and 
n have the meanings given hereinabove, with a lower 
alkylamine or a di-lower-alkylamine, RR2NH. The com 
pounds of Formula Ia where R1 is hydroxy and R2 is hy 
drogen or lower-alkyl are prepared by reacting a hy 
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4 
droxamic chloride derivative of Formula III below, where 
in Ar, Y, R3, and n have the meanings given herein above, 
with hydroxylamine or an N-lower-alkylhydroxylamine, 
RNHOH. These reactions are represented by the follow 
ing equations: - - 

Ar-y-C-Cl 
L ill 

III 

EINRR2 / N R2NHOH 
4. Yi 

R1 OH 

Ar-Y-C-N? Arly-C-N? 
L No-RY, L No-RY, 

A preferred starting material of Formula III is one where 
in R is benzyl. The products can then be debenzylated 
with hydrogen over a suitable catalyst, for example, 
palladium-on-charcoal or Raney nickel, to produce com 
pounds of Formula Ia where R3 is hydrogen. 
The arylhydroxamic chloride-O-benzyl ethers ar aryl 

alkylhydroxamic chloride-O-benzyl ethers of Formula III 
(R is CH2C6H5) are prepared by reacting the correspond 
ing arylamidoxime-O-benzyl ether or aryl-alkanoamidox 
time-O-benzyl ether of Formula Ia, where R1 and R2 are 
hydrogen and R3 is benzyl, with an alkali metal nitrite in 
the presence of hydrochloric acid under diazotization con 
ditions. The reaction is represented by the following 
equation: 

Ary-C-NH, - Air-I-Y-C-Cl 
L L NOCH2CsIIs a NOCH2C6EI5 a. 

III (R3 is CH2C6H5) 

where Ar, Y, and n have the meanings given above. 
The arylhydroxamic chlorides or aryl-alkylhydroxamic 

chlorides of Formula III (R3 is H) are prepared by the 
reaction of chlorine in chloroform with the corresponding 
aldoxime. 
The compounds of Formula Ia where R is lower 

alkyl or benzyl are prepared by reacting the corresponding 
amidoxime, where R3 is hydrogen, with an alkali metal 
hydride in a suitable organic solvent inert under the condi 
tions of the reaction, for example, dimethylformamide, 
and reacting the resulting alkali metal salt with a lower 
alkyl halide or a benzyl halide. Alternatively, the alkali 
metal salt can be prepared by reacting the amidoxime 
with an alkali metal hydroxide in an aqueous or alcoholic 
medium, e.g. methanol, ethanol, or isopropanol. The re 
action is represented by the equation: 

i. H-3 A 

r L NoHY, 
R R 

air-e- n-m-X air-e- 
L Nomyr, n L Nory, 

where R1, R2, R3, Ar, Y, and n have the meanings given 
above, except that R is not hydroxy, and M represents 
an ion of an alkali metal. 
The compounds of Formula Ia where R is lower 

alkanoyl are prepared by reacting the corresponding 
amidoxime ethers, where Ra is lower-alkyl or benzyl and 
R1 is hydrogen, with a lower-alkanoyl halide. When it is 
desired to prepare the compounds of Formula Ia where 
R1 is lower-alkanoyl and R3 is hydrogen, it is necessary 
to carry out the reaction with the lower-alkanoyl halide 
using the amidoxime O-benzyl ether (R3 is benzyl). Sub 
sequent catalytic debenzylation affords the compounds 
where R is hydrogen. 
The compounds of Formula Ia where R is lower 

alkanoyl or benzoyl and R1 is hydrogen or lower-alkyl 
are prepared by reacting the corresponding amidoxime 
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with a lower-alkanoic anhydride or with benzoic an 
hydride, as the case may be, in the presence of a base 
such as pyridine. The reaction is preferably carried out 
in an excess of pyridine, as the solvent medium, and at 
a temperature in the range from about 0° C. to about 
50° C. - 

The compounds of Formula Ia where Y is a hydroxy 
alkylene group with the hydroxy group attached to the 
carbon atom adjacent to the amidoxime group are pre 
pared by reacting the corresponding cyanohydrin with 
hydroxylamine using the same conditions as described 
above for the preparation of the compounds of Formula 
Ia where Y' is a single bond or alkylene. The reaction is 
represented by the equation: - 

air-to- -- HNOH -} L or 
Air yr- CH- .." 
L ÖH NOH 

where Ar, Y', and n have the meanings given above. 
The intermediate cyanohydrins are prepared by reaction 

of hydrogen cyanide with the corresponding arylalkanal 
dehyde. - - 

The compounds of Formula Ib are prepared by reacting 
the corresponding arylnitrile or aryl-alkanonitrile with a 
lower-alkanol in the presence of a mineral acid, for exam 
ple, hydrogen chloride, under anhydrous conditions and 
reacting the resulting imino ester with anhydrous am 
monia, or a primary or secondary amine in an anhydrous 
lower-alkanol. The method is represented by the following 
equations: 

HOAlk 
Ar Y-C=N -> Ar- -C-OAlk L H+ L 

NH I 
I R. /EN N 

- 4 R2 
R2 

A-Y-NC L 
where Ar, R. Y', and n have the meanings given above 
and Alk represents lower-alkyl. 
The compounds of Formula Ic are prepared by reacting 

a lower-alkyl isothiouronium halide with the correspond 
ing arylalkylamine of Formula IV below. The reaction is 
preferably carried out in an aqueous or lower-alkanol 
medium at the reflux temperature thereof. The reaction 
is represented by the equation: 

at- - Alk- s--NC --> L R2 in R2 
IV - 

NR2 R2 
H / 

Ar-Y-N-C-N -- Alk-SH 
R2 R.a 

Ic 

where Ar, R, Y, and n have the meanings given above, 
and Alk represents lower-alkyl. 
The aralkylamines of Formula IV are prepared by 

catalytic hydrogenation of the corresponding arylalkano 
nitriles of Formula II. 
The novel compounds of the instant invention are the 

bases of Formulas Ia, Ib, and Ic and the acid-addition 
salts of said bases. The compounds of the invention in 
free base form are.converted to the acid-addition salt 
form by interaction of the base with an acid. In like 
manner, the free bases can be regenerated from the acid 
addition salt form in the conventional manner, that is, 
by treating the salts with strong aqueous bases, for ex 
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ample alkali metal hydroxides, alkali metal carbonates 
and alkali metal bicarbonates. The bases thus regenerated 
can then be interacted with the same or a different acid 
to give back the same or a different acid-addition salt. 
Thus the novel bases and all of their acid-addition salts 
are readily interconvertible. 

It will thus be appreciated that Formulas Ia, Ib, and 
Ic not only represent the structural configurations of the 
bases of my invention but each is also representative of 
the respective structural entity which is common to all 
of my respective compounds, whether in the form of 
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the free bases or in the form of the acid-addition salts 
of the bases. I have found that by virtue of this common 
structural entity, the bases and their acid-addition salts 
have inherent pharmacodynamic activity of a type to be 
more fully described hereinbelow. This inherent pharma 
codynamic activity can be enjoyed in useful form for 
pharmaceutical purposes by employing the free bases 
themselves or the acid-addition salts formed from pharma 
ceutically-acceptable acids, that is, acids whose anions are 
innocuous to the animal organism in effective doses of 
the salts so that beneficial properties inherent in the com 
mon structural entity represented by the free bases are 
not vitiated by side-effects ascribable to the anions. 

In utilizing this pharmacodynamic activity of the salts 
of the invention, I prefer of course to use pharmaceuti 
cally-acceptable salts. Although water-insolubility, high 
toxicity, or lack of crystalline character may make some 
particular salt species unsuitable or less desirable for use 
as such in a given pharmaceutical application, the water 
insoluble or toxic salts can be converted to the corre 
sponding pharmaceutically-acceptable bases by decom 
position of the salt with aqueous base as described above, 
or alternatively they can be converted to any desired 
pharmaceutically-acceptable acid-addition salt by double 
decomposition reactions involving the anion, for example 
by ion-exchange procedures. 

Moreover, apart from their usefulness in pharmaceuti 
cal applications, my salts are useful as characterizing or 
identifying derivatives of the free bases or in isolation or 
purification procedures. Like all of the acid-addition salts, 
such characterizing or purification salt derivatives can, 
if desired, be used to regenerate the pharmaceutically 
acceptable free bases by reaction of the salts with aqueous 
base, or alternatively they can be converted to pharma 
ceutically-acceptable acid-addition salts by, for example, 
ion-exchange procedures. - 

It will be appreciated from the foregoing that all of 
the acid-addition salts of my new bases are useful and 
valuable compounds, regardless of considerations of 
solubility, toxicity, physical form, and the like. 
The novel feature of the compounds of the invention, 

then, resides in the concept of the bases and cationic 
forms of the new amidoximes, amidines, and guanidines, 
and not in any particular acid anion associated with the 
Salt forms of the compounds; rather, the acid anions, 
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which can be associated in the salt forms, are in them 
selves neither novel nor critical and therefore can be 
any acid anion or acid-like substance capable of salt 
formation with bases. In fact, in aqueous solutions, the 
base form or water-soluble acid-addition salt form of 
the compounds of the invention both possess a common 
protonated cation or ammonium ion. s 
The acid-addition salts are prepared either by dissolv 

ing the free base in an aqueous solution containing the 
appropriate acid and isolating the salt by evaporating the 
solution, or by reacting the free base and acid in an 
organic solvent, in which case the salt separates directly 
or can be obtained by concentration of the solution. 

Pharmacological evaluation of the compounds of 
5. Formulas Ia, Ib, and Ic has demonstrated that they lower 
the blood pressure in dogs and rats thus indicating their 
usefulness as hypotension agents. The compounds have 
also been shown to possess psychromotor depressant, 
psychomotor stimulant, anti-inflammatory, and hexobar 
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bital potentiation activities thus indicating their useful 
ness as tranquilizers, C.N.S. stimulants, anti-inflammatory 
agents and sedatives. 
The compounds can be prepared for use by dissolving 

under sterile conditions a salt form of the compounds in 
water (or an equivalent amount of a non-toxic acid if 
the free base is used), or in a physiologically compatible 
aqueous medium such as saline, and stored in ampoules 
for use by injection. Alternatively, they can be incorpo 
rated in unit dosage form as tablets or capsules for oral 
administration or in combination with suitable adjuvants 
such as calcium carbonate, starch, lactose, talc, mag 
nesium stearate, gum acacia, and the like. Still further the 
compounds can be formulated for oral administration in 
aqueous alcohol, glycol, or oil solution or oil-water 
emulsions in the same manner as conventional medicinal 
substances are prepared. - - 
The chemical structures of the compounds of the in 

vention are established by their mode of synthesis and are 
corroborated by the correspondence between calculated 
values for the elements and values found by chemical 
analysis. 
The following examples will further illustrate specific 

embodiments of the invention without the latter being 
limited thereto. 

PREPARATION OF THE INTERMEDIATES 
Example 1 

(7-aza-1-indolyl)acetonitrile.-II: Ar is 7-aza-1-in 
dolyl; Y is CH; n is 1. 
To a stirred solution of 5.9 g. (0.05 mole) of 7-aza 

indole in 50 ml. of hot dimethylformamide was added 
1.2 g (0.05 mole) of sodium hydride in mineral oil. 
When hydrogen evolution had ceased, a solution of 3.77 
g. (0.05 mole) of chloroacetonitrile in 5 ml. of dimethyl 
formamide was added over a period of fifteen minutes. 
The reaction was stirred at room temperature for two 
hours, and taken to dryness in vacuo. The residue was 
suspended in water and ether, extracted with a benzene/ 
ethyl acetate mixture, and the combined organic extracts 
were taken to dryness. Recrystallization of the residue 
from ether afforded 3.8 g. of (7-aza-1-indolyl)acetonitrile, 
M.P. 81.8-83.8 C. (corr.). 

Examples 2-6 
The following compounds of Formula II in Table 1 were 

prepared from an appropriate aromatic compound and 
chloroacetonitrile using the manipulative procedure de 
scribed above in Example 1. The melting points are uncor 
rected unless noted otherwise. 

TABLE 1. 

Ex. Ar Y in M.P. Crystallized from 

2----- 1,3-(7-azaindolyl)-------- C2 2 125.0-126.5°C. (corr.)- benzenefisopropanol. 
8----- 1-indolyl---------------- CH I 75.5-77.0°C.; cyclohexane. 
4----- 3-CH3-1-indolyl-...-------- CH2 
5----- 2-Cl-10-phenothiazinyl- CH2 1 120-122 C. (corr.); ethanol. 
6----- 1-benzimidazolyl-...------- CH2 36-137 C.: benzene. 

Example 7 
I3 - (2-cyanoethyl)-7-aza-1-indolyl)acetonitrile.-III: 

Ar is 1,3 - (7 - azaindolyl); Y is CH (1 - position) and 
(CH2)2 (3-position); n is 2. 
A solution of 29.0 g. (0.17 mole) of 3-(3-indolyl)- 

propionitrile in 175 ml. of dimethylformamide was treated 
with 7.75 g. (0.32 mole) of sodium hydride in mineral oil. 
When hydrogen evolution had ceased, the mixture was 
treated with chloroacetonitrile and allowed to stand for 
two days. The mixture was carefully decomposed with 
Water, taken to dryness in vacuo, and the resulting oil sus 
pended in water and extracted with ether. The organic 
extracts were taken to dryness and the residue extracted 
with hot cyclohexane. The residue from the cyclohexane 
extraction was dissolved in ether, washed once with aque 
ous sodium carbonate, once with water, and the solution 
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8 
evaporated to dryness. The residue, on recrystallization 
once from benzene/ethanol and once from ethanol alone, 
afforded 9.02 g. of 3-(2-cyanoethyl)-7-aza-1-indolyl)ace 
tonitrile, M.P. 106.5-108.0°C. (uncorr.). By following the manipulative procedure described 
above in Examples 1 or 7, the following aryl-alkanotriles 
of Formula II where, in each case, n is 1 were prepared by 
reacting an aryl N-heterocyclic compound with an appro 
priate haloalkanonitrile in the presence of sodium hy 
dride: - . . ' 

c-(3-chloro-1-indolyl)acetonitrile; 
a- (3-bromo-1-indolyl)acetonitrile; 
ox-(3-methyl-1-indolyl)propionitrile; 
ox-(7-methyl-1-indolyl)acetonitrile; 
ck-(3-ethyl-1-indolyl)acetonitrile; 
c-(3-butyl-1-indolyl)acetonitrile, M.P. 42-3 C. (uncorr.) 

(recrystallized from pentane); 
c-(2,5-dimethyl-3-propyl-1-indolyl)acetonitrile, B.P. 100 

130° C./0.05 mm.; ox-(5-methoxy-1-indolyl)acetonitrile; 
cy-(3-acetyl-1-indolyl)acetonitrile, M.P. 163-166° C. 

(uncorr.) (recrystallized from ethanol); 
ox-(3-propionyl-1-indolyl)acetonitrile, M.P. 105-115° C. 

(uncorr.) (recrystallized from a tetrahydrofuran 
hexane mixture; 

ox-(3-butyryl-indolyl)acetonitrile, M.P. 84-86° C. 
(uncorr.) (recrystallized from an ethyl acetate 
hexane mixture); 

ox-(3-benzyl-1-indolyl)acetonitrile; 
7-5-(10,11-dihydro-5H-dibenzb,fazepinyl) butyroni 

trile, M.P. 61.5-63.5° C. (uncorr.) (recrystallized 
from methanol); 

c-9-(1,2,3,4-tetrahydrocarbazolyl)acetonitrile, M.P. 
75° C. (uncorr.) (recrystallized from ethanol); 

o-1-(1H-benzotriazolyl)acetonitrile, M.P. 86.5-87.5° C. 
(uncorr.) (recrystallized from benzene); and 

a-[2-(2H-benzotriazolyl)acetonitrile, M.P. 72-79° C. 
(uncorr.) (recrystallized from ethanol). 

Example 8 
8-(3-indolyl) valeronitrile-III: Ar is 3-indolyl; Y is 

(CH2)4; n is 1. 
A mixture of 5.2 g. (0.215 mole) of magnesium turn 

ings suspended in ether was treated with a solution of 28.4 
g. (0.20 mole) of methyl iodide in ether. The resulting 
mixture was treated with a solution of 23.4 g (0.20 mole) 
of indole in ether, and the solution was refluxed for about 
thirty minutes. The mixture was then cooled in an ice bath 
and treated rapidly with a solution of 32.4 g. (0.20 mole) 
of 8-bromovaleronitrile in ether. The mixture was stirred 
in an ice bath for about two and one-half hours and then 
refluxed for eighteen hours. The mixture was then treated 
With aqueous ammonium chloride solution, and the or 
ganic layer was separated and washed three times with 
Water, once with sodium bicarbonate, twice again with 
Water, and taken to dryness giving 40.4 g of a red-brown 
gun. Fractionation of the latter in vacuo and collection of 
the fraction boiling at 115-158° C./0.0003 mm. gave 14.9 
g. of crude product which was recrystallized once from 
ethanol/pentane and once from ethyl acetate/hexane to 
give 10 g. of 8-(3-indolyl) valeronitrile, M.P. 64.0-65.8° C. 
(corr.). 

Examples 9-12 
The following compounds of Formula II in Table 2 

Were prepared from an appropriate indole and an appro 
priate co-bromoalkanonitrile using the manipulative pro 
cedure described above in Example 8. The melting points 
are uncorrected unless noted otherwise. 

... , TABLE 2 - 
""----------men--m-, -e-...-- 

Ex... Air Yt. in M.P.ICrystallized from 

9----- 3-indolyl-...------------- (CH2)5 1 41.6-44.0°C. (corr.), ethyl 
acetate?hexane. 

10----, 2-C3 indolyl-...---- (CH2)4 1 B.P. 152.5°C.10.0007 mm. 
Il---- 5,6-OCH2O3 indolyl-CH2 1 168-169.5 C.; benzene. 
12... - 5,6-di-CH3O-3-indolyl- CH2 1 132-133.5°C.; benzene. 
Trrr-sa 
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Example 13 

(3-(3-indolyl)propionitrile.-II: Ar is 3-indolyl; Y is 
(CH2)2; n is 1. 
A mixture of 117.2 g. (1.0 mole) of indole, 212 g. 

(4.0 mole) of acrylonitrile, 2.0 g. of cupric acetate, 3.0 
ml. of glacial acetic acid, and 0.70 g. of boric acid was 
heated in an autoclave at 96-109 C. for ten hours. The 
mixture was then diluted with ether, filtered, the filtrate 
taken to dryness in vacuo, and the residue fractionated, the 
portion boiling at 178-184 C./1.14 mm. being collected 
as product. 

Example 14 

(3-(2-methyl-3-indolyl)propionitrile.-III: Ar is 2-CH3 
3-indolyl; Y' is CH2)2; n is 1) was prepared from 39.36 g. 
(0.3 mole) of 2methylindole, 31.85g. (0.60 mole) of acry 
lonitrile, 0.25 g. of boric acid, and 0.7 g. of cupric acetate 
using the manipulative procedure described above in Ex 
ample 13. The crude material was purified by distillation 
in vacuo, and the fraction boiling at 159-167.0° C./0.25 
mm. was collected as product. The latter was recrystallized 
from an ethyl acetate/hexane mixture giving 29.6 g. of 
B-(2-methyl-3-indolyl)propionitrile, M.P. 81-82° C. (un 
corr.). 

Example 15 

B-(2-methyl - 1 - (2-cyanoethyl) - 3 - indolylpropio 
nitrile.-III: Ar is 2-CH-3-indolyl; Y is (CH2)2; (1- 
and 3-positions); n is 2. 
To a slightly warm solution of 65.5 g. (0.50 mole) of 

2-methylindole and 0.5 g. of powdered potassium hy 
droxide in 65 ml. of t-butyl alcohol was added dropwise, 
over a period if forty-five minutes, 29.2 g (0.55 mole) 
of acrylonitrile while maintaining the temperature below 
55° C. When addition was complete, the mixture was 
stirred for one half hour, then treated with 1.0 ml. of 
glacial acetic acid, diluted with ether, washed with water, 
and filtered to obtain 12.7 g. of crude product. The 
ether layer from the filtrate was separated, taken to dry 
ness, and the residual oil distilled in vacuo up to 185 
C./1.13 mm. The heel from the distillation was triturated 
with methanol to give 5.05 g. of product. Recrystallization 
from ethyl acetate of the 12.7 g. crop of crude product 
afforded an additional 4.50 g., thus giving a total yield of 
9.55 g. of 3-2-methyl-1-(2-cyanoethyl)-3-indolyl)propio 
nitrile, M.P. 148.5-150.0° C. (uncorr.). 

Example 16 
(3-(7-aza-1-indolyl)propionitrile.-II: Ar is 7-aza-1-in 

dolyl; Y is (CH2)2; n is 1. 
To a solution of 31 g. (0.26 mole) of 7-azaindole and 
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about 1 g. of powdered potassium hydroxide in 125 ml. . . 
of benzene was added 17 ml. of acrylonitrile. The mix 
ture was stirred for three hours, diluted with ethyl acetate, 
washed with water, and the organic layer dried and taken 
to dryness giving 36.1 g. if a yellow oil which was dis 
tilled in vacuo. The fraction boiling at 101-102 C./ 
0.08 mm. was collected giving 33.1 g. of (3-(7-aza-1-indo 
lyl)propionitrile. The free base, dissolved in dry ether, 

60 

was treated with hydrogen chloride in conventional 
manner giving 3-(7-aza-1-indolyl)propionitrile in the form 
of its hydrochloride salt, M.P. 151.0-152.0° C. (corr.). 
By following the manipulative procedure described 

above in Examples 13-16, the following 3-aryl-alkano 
nitriles of Formula II, where, in each case, Y is (CH2)2 
and n is 1 were prepared by reacting an aryl N-hetero 
cyclic compound with acrylonitrile in the presence of a 
basic catalyst: 
g-(3-ethyl-1-indolyl)propionitrile, B.P. 150° C./0.1 mm.; 
B-(3-benzyl-1-indolyl)propionitrile, M.P. 83-85 C. (un 

corr.) (recrystallized from ethanol); and 
B-(1-indolinyl)propionitrile, M.P. 115-117 C./0.3 mm. 

65 

75 

10 
Examples 17-22 

The following compounds of Formula II in Table 3 
were prepared from an appropriate aromatic compound 
and acrylonitrile using the manipulative procedure de 
scribed above in Example 16. The melting points are 
uncorrected. 

TABLE 3 

Ex. Air Y in M.P./Crystallized from 

17---- l'indolyl-...------------- CH2CH2 1 B.P. 150.3-152.0° C.10.94 

18-- - 2-CH3-1-indolyl-...-- CH2CH2 1 8Es: ethyl acetate? 
19---- 3-CH3-1-indolyl--------- CH2CH2 1 84–88 C.; ethanol. 
20---- 5-C6H5CH2O-l-indolyl- CH2CH2 1 9.S. ethyl acetate? 
21---. 2-Cl-10-phenothiazinyl- CHCH 1 188.5-190° C.; ethyl 
22---- l-benzimidazolyl------- CHCH, 1 Icic. 

Example 23 
f3-(7-aza-3-indolyl)propionitrile.-III: Ar is 7-aza-3-in 

dolyl;Y is (CH2)2; n is 1. 
A solution of 44.5 g. (0.24 mole) of 3-dimethylamino 

methyl-7-azaindole, 36 g. (0.24 mole) of hexamethylene 
tetramine, and 190 ml. of 66% propionic acid was filtered 
and added, over a period of one hour, to a refluxing solu 
tion of 36 g. (0.24 mole) of hexamethylenetetramine in 
120 ml. of 66% propionic acid. The combined mixture 
was heated under reflux for two hours, diluted with 750 
ml. of water, cooled, and after standing for three hours, 
the solid which had separated was collected, washed with 
water, and dried to give 17.2 g. of 7-aza-3-indolecarbox 
aldehyde, M.P. 214–217° C. (uncorr.). 
The latter (0.118 mole) was dissolved in 600 ml of 

ethanol along with 11.0 g. (0.13 mole) of cyanoacetic 
acid and 13.7 g. (0.16 mole) if piperidine and refluxed . 
for forty minutes. The reaction mixture was taken to 
dryness, the residue dissolved in aqueous sodium bicar 
bonate-sodium hydroxide solution, extracted with ether, 
and acidified to pH 6 with acetic acid. The solid which 
separated was collected, washed with water, and dried 
giving 22.5 g. of 6-(7-aza-3-indolyl)-ox-cyanoacrylic acid, 
M.P. 250-255° C. (uncorr.). 
The latter (0.105 mile) was dissolved in 300 ml. of a 

eutectic mixture of diphenyl and diphenyl oxide. One 
gram of copper chromite was added, and the mixture was 
heated under reflux for twenty minutes, filtered, cooled, 
and extracted with 1:3 hydrochloric acid. The acid ex 
tracts were washed with ether, charcoaled, filtered, basi 
fied with aqueous sodium hydroxide, and the solid which 
separated was collected and dried giving 10.2 g. of crude 
product, M.P. 225-240° C. (uncorr.). Recrystallization 
from acetonitrile afforded 5.1 g. of 3-(7-aza-3-indolyl) 
acrylonitrile, M.P. 246-257 C. Further recrystallization 
from acetic acid/water gave 1.93 g. of material having 
M.P. 256-259 C. (uncorr.). 
The latter (0.011 mole) was suspended in ethanol and 

reduced with hydrogen over a palladium-on-charcoal 
catalyst, reduction being complete in about twenty min 
utes. The reaction mixture was filtered, the solvent re 
moved in vacuo, and the residue recrystallized twice from 
benzene giving 1.14 g. of B-(7-aza-3-indolyl)propionitrile, 
M.P. 170.0-172.0° C. (corr.). 

Example 24 
(4-chloro-3-indolyl)acetonitrile.-III: Ar is 4-Cl-3-in 

dolyl; Y is CH; n is 1. 
A solution of 10.7 g (0.032 mole) of 4-chloro-3-di 

methylaminomethylindole methyl methosulfate and 4.8 g. 
(0.08 mole) of sodium cyanide in 100 ml. of water was 
heated gently on a steam bath for one hour. After stand 
ing overnight, the aqueous mixture was saturated with 
sodium sulfate and extracted with methylene dichloride. 
The combined organic extracts were taken to dryness, 
and the residual yellow solid recrystallized twice from 
benzene giving 2.36 g. of (4-chloro-3-indolyl)acetonitrile, 
M.P. 132.6-134.6° C. (corr.). 
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Example 25 
(2-methyl-7-aza - 3 - indolyl)acetonitrile.-III: Ar is 

2-CH-7-aza-3-indolyl; Y is CH2, n is 1. 
A mixture of 9 g. (0.05 mole) of 3-dimethylamino 

methyl-2-methyl-7-azaindole and 11.2 g. (0.23 mole) of 
sodium cyanide in 11.3 ml. of water was treated drop 
wise with stirring and warming with 18.9 ml. of concen 
trated hydrochloric acid. The mixture was warmed for 
six hours, cooled, and the pale yellow solid which had 
separated was collected, dried, and recrystallized from 
ethanol giving 11.1 g. of (2-methyl-7-aza-3-indolyl)aceto 
nitrile, M.P. 200.8-204.2 C. (corr.). 

Example 26 
(7-aza - 3 - indolyl)acetonitrile.-II: Ar is 7-aza-3-in 

dolyl; Y is CH; n is 1 was prepared from 5.25 g. (0.03 
mole) of 3-dimethylaminomethyl-7-azaindole, 7.38 g. 
(0.15 mole) of sodium cyanide, 12.5 ml. (0.15 mole) of 
concentrated hydrochloric acid, and 750 ml. of water 
using the manipulative procedure described above in Ex 
ample 25. The crude product was recrystallized from 
benzene giving 0.54 g. of (7-aza-3-indolyl)acetonitrile, 
M.P. 141.4-142.6°C. (corr.). 

Example 27 
(2-benzimidazolyl)acetonitrile.-II: Ar is 2-benzimid 

azolyl;Y is CH2; n is 1. 
A mixture of 25 g. (0.23 mole) of o-phenylenediamine 

and 40 g. (0.35 mole) of ethyl cyanoacetate was heated 
at 180-183° C. for thirty minutes, cooled, washed with 
ether, and the ether-insoluble material was collected and 
recrystallized from water giving 9.5 g. of (2-benzimid 
azolyl)acetonitrile, M.P. 206-209 C. (incorr.). 

Example 28 
3-cyano-7-azaindole.-II: Ar is 7-aza-3-indolyl; Y is 

single bond; n is 1). 
A mixture of 16.8 g. (0.115 mole) of 7-aza-3-indole 

carboxaldehyde, 20.0 g. (0.29 mole) of hydroxylamine 
hydrochloride, and 29.0 g. (0.29 mole) of sodium ace 
tate trihydrate in 140 ml. of acetic acid was refluxed with 
stirring overnight, cooled, filtered, and the filtrate taken 
to dryness. The residue was slurried with water, filtered, 
and dried giving 11.8 g. of 3-cyano-7-azaindole, M.P. 
249-252 C. (uncorr.). 

Example 29 
(1-methyl-7-aza-3-indolyl)acetonitrile.-III: Ar is 1 

CH-7-aza-3-indolyl;Y is CH2; n is 1. 
A suspension of 9.5 g. (0.21 mole) of sodium hydride 

in 500 ml. of dimethylformamide was treated with 31.4 
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12 
g. (0.02 mole) of (7-aza-3-indolyl)acetonitrile. When 
hydrogen evolution had ceased, the mixture was treated 
with 13.1 ml. (0.2 mole) of methyl iodide dissolved in a 
small amount of dimethylformamide over a period of 
about ten minutes. The reaction mixture was allowed to 
stand at room temperature for one week, diluted with 
300 ml. of water and extracted with ether. The combined 
extracts were taken to dryness and the residue recrystal 
lized from hexane giving 10 g. of (1-methyl-7-aza-3-in 
dolyl)acetonitrile, M.P. 81-82.5° C. (uncorr.). 

Example 30 
(1-benzyl-7-aza - 3 - indolyl)acetonitrile.-II: Ar is 1 

CHCH-7-aza-3-indolyl; Y' is CH; n is 1) was pre 
pared from 31.4 g. (0.20 mole) of (7-aza-3-indolyl)aceto 
nitrile, 9.5 g. (0.21 mole) of sodium hydride and 25.3 g. 
(0.20 mole) of benzyl chloride in 500 ml. of dimethyl 
formamide using the manipulative procedure described 
above in Example 29. The crude product was purified 
by chromatographing in ether on a column of 400 g. of 
activated magnesium silicate. The first liter of eluate was 
discarded, the second liter was taken to dryness, and the 
residue from the latter recrystallized twice from benzene/ 
hexane giving 14 g. of (1-benzyl-7-aza-3-indolyl)-aceto 
nitrile, M.P. 74.5-76° C. (uncorr.). 

Example 31 
4-chloro-2-cyanoindole.-III: Ar is 4-Cl-2-indolyl; Y' 

is single bond; n is 1). 
A mixture of 10.0 g. (0.052 mole) of 4-chloro-2-indole 

carboxamide and 50 ml. of phosphorus oxychloride was 
heated under reflux for thirty minutes until homogeneous, 
then cooled and poured into a mixture of 400 g. of ice 
and 100 ml. of ammonium hydroxide. The mixture was 
rendered basic by addition of more ammonium hydroxide, 
cooled, and the solid which separated was collected and 
dried. Recrystallization of the crude product from ben 
zene gave 5.3 g. of 4-chloro-2-cyanoindole, M.P. 167.4- 
168.8 C. (corr.). 
In similar manner, ox-(3-propyl-1-indolyl)acetonitrile 

was prepared by dehydration of ox-(3-propyl-1-indolyl) 
acetamide with benzene sulfonyl chloride and pyridine. 

ox-(3-dimethylaminomethyl- 1 - indolyl)acetonitrile was 
obtained as an oil by reaction of ox-(1-indolyl)acetonitrile 
with dimethylamine and formaldehyde in acetic acid. 

Examples 32-60 
By following one of the appropriate procedures given 

in Examples 1-31, using the appropriate starting mate 
rials, there can be obtained the compounds of Formula II 
listed below in Table 4, where n in each case is 1. 

TABLE 4 

Example Ar Y 

32------------- 2-Br-5-(dibenzo (a,di,4cycloheptadienylidenyl)-------- (CH2)5 
33--- --- 6-F-2-indolyl------------------------------- -- (CH2)2 
34. 6-I-2-aza-l-indolyl-...-- -- (CH2)2 
35- 6-CF3-2-aza-3-indolyl -- CH(CH3) 
36- 3-CH=NOH-4-aza-l- y -- (CH2)3 
37. ... 3-CH2N(CH3)2-5-aza-I-indolyl- (CH2)2 
38------------- 6-azal-indolyl------------------------------------------ CH(CH3)CH2 
39. --- 4-aza-2-indolyl- -- (CH2)2 
40 5-aza-2-indolyl- -- (CH2)2 

-- 4-aza-3-indolyl--------------------------------- 
... 5-aza-3-indolyl-. 

-- 4-pyrazolyl 
-imidazolyl 
2-imidazolyl 

3-pyrrolyl 
-- 1-pyrazolyl-...-- 

-- 4-imidazolyl- (CH) 
-- 6-CH3S-1-1H-benzotriazolyl)---- -- (CH2)2 
-- 6-CH3SO-2-2H-benzotriazolyl)-------------------------- (CH2)2 

3-CH3SO2-5-(10,11-dihydro-5H-dibenzo (b,fazepinyl)---- (CH2)2 
6-F-l-benzimidazolyl------------------------------ - 
6-CF3-2-benzinidazolyl-...------------------------- 
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Example 61 

2-(2-methyl-7-aza - 3 - indolyl)ethylamine dihydrochlo 
ride-IV: Ar is 2-CH-7-aza-3-indolyl; Y is (CH), 
n is 1). 
Three grams (0.18 mole) of (2-methyl-7-aza-3-indolyl)- 

acetonitrile were added to about 125 ml. of absolute 
ethanol containing 15 ml. of concentrated hydrochloric 
acid. The mixture was reduced with hydrogen over 1.0 g. 
of platinum oxide catalyst at an initial pressure of 47 
pounds p.s. i., reduction being complete in about an hour. 
The catalyst was removed by filtration, the filtrate was 
taken to dryness in vacuo, and the residual solid was 
recrystallized from isopropyl alcohol giving 35 g. of 
2-(2-methyl-7-aza-3-indolyl)ethylamine dihydrochloride, 
M.P. 286-3.09° C. (uncorr.). 

Example 62 

2-(7-aza-3-indolyl)ethylamine.-IV: Ar is 7-aza-3- 
indolyl; Y is (CH2)2; n is 1 was prepared from 21.6 g. 
(0.14 mole) of (7-aza-3-indolyl)acetonitrile in 40 ml. of 
methanol using a Raney nickel catalyst and a hydrogen 
pressure of about 1,100 pounds p.s. i. using the manipu 
lative procedure described above in Example 61. There 
was thus obtained 18 g. of 2-(7-aza-3-indolyl)ethylamine, 
M.P. 124-133° C. (uncorr.). 

Examples 63-112 

By following the manipulative procedure described 
above in Example 61, using an appropriate aryl-alkano 
nitrile, there can be obtained the compounds of 
Formula IV listed below in Table 5. 

TABLE 5 
Ar 

Example: 
63--------------------- 7-aza-I-indolyl-----. 
64- ) 

66. 3-CH3-1-indolyl 
67 --- 2-Cl-10-phenothiazinyl 
68--------------------- I-benzimidazolyl------------------------- 

--- 2-CH3-3-indolyl-...------ 
7. - 5,6-OCH2O-3-indolyl 
72 -- 5,6-di-CH3O-3-indolyl 
73--------------------- 2-CH3-1,3-indolyl----------------------------- 
74--------------------- 7-azalindolyl-------------------------------- 
75---- - 2-CH3-i-indolyl 
76. 3-CH3-1-indolyl-...-- 
77. 5-C5H5CHO-1-indol 78. 4-C-3-indolyl-...----- 
79--- 2-CH3-7-aza-3-indoly 
80--------------------- 7-aza-3-indolyl------------------------------- 
8. 1-C3-7-aza-3-indolyl-...------ 
82. i-C8HCH2-7-aza-3-indoly 
83 4-Cl-2-indolyl-...----------- 
84- 2-Br-5-(dibenzoa, d1,4-cyclohepta 
85. 6-F-2-indolyl------------------------- 
86--------------------- 6-I-2-aza-l-indolyl---------------------------- 
87 6-CF3-2-aza-3-indoly---------- 
88. 3-CH=NOH-4-aza-i-indolyl 
89. 3-CH2N(CH3)2-5-aza-1-indol 
90. 6-aza-l-indolyl-...------------- 
9. ---, 4-a2a-2-indolyl-...------------- 
92--------------------- 5-aza-2-indolyl-------------- 
93--------------------- Gaza-2-indolyl-...---------------------------- 
94. -- 7-a2a-2-indolyl 
95. --- 4-aza-3-indolyl 
96. ... 5-aza-3-indolyl-. 
97. -- 6-aza-3-indolyl 

-- 4-imidazolyl--------------------- 
6-CH3S-1-H-benzotriazolyl-...- 

-- 6-CF3SO-2-2H-benzotriazolyl)------- 
-- 3-CHSO2-5-(10,11-dihydro-5H-dibenzo 

112-------------------- 3-(pyrido-2,1-c-S-trizazolyl)-------------...-- 

3,501,497 

- - - - - - - - - - - - (CH2)3 

- - - - - - 

-- (CH2)2 

faz, -- 6-F-l-benzimidazolyl------------------------------ 

14. 
Reduction of B-(1-indolinyl)propionitrile with hydro 

gen over a platinum oxide catalyst according to the 
procedure described above in Example 61 affords 2-(1- 
illyl)ethylamine IV: Aris 1-indolinyl; Y is (CH); 
n is 1. 

5 r 

PREPARATION OF THE FINAL PRODUCTS 

Example 113 

10 B - (7 - aza - 3-indolyl)propionamidoxime dihydrochlo 
ride.--IIa: R1, R2, and R3 are H; Ar is 7-aza-3-indolyl; 
Y is (CH2); n is 1. 
A solution of 15.3 g (0.09 mole) of 6-(7-aza-3-indolyl) 

propionitrile, 12.4 g. (0.170 mole) of hydroxylamine 
15 hydrochloride, 38 g. (0.36 mole) of anhydrous sodium 

carbonate and 1,500 ml. of ethanol was refluxed and 
stirred overnight. The hot mixture was filtered, the filtrate 
taken to dryness, and the thick oily residue suspended 
in ethyl acetate, washed with water and aqueous sodium 

20 chloride, dried, and taken to dryness. The residue was 
dissolved in absolute ethanol, the solution was acidified 
With alcoholic hydrogen chloride and the solid, which 
Separated on cooling, was collected, dried, and recrys 
tallized from ethanol giving 3.5 g. of 6-(7-aza-3-indolyl) 

25 propionamidoxime dihydrochloride, M.P. 238.5-239.0° C. 
(corr.). 

Examples 114-140 

The following compounds of Formula Ia (R, R2, and 
30 R3 are H) listed in Table 6 below were prepared from 

an appropriate aryl-alkanonitrile and hydroxylamine 
using the procedure described above in Example 113. 
The melting points are corrected. 

Y 

-- (CH2)2 
(CH2)2 
(CH2)2 
(CH2)2 

-- (CH2)2 
m (CEH2)2 

838E3} - - - (1)(CH2)3 

-- (CH2)5 
-- (CH2)2 
-- (CH2)2 

(CH2)3 
- (CH2)3 

(CH2)3 
(CH2)3 
(CH2)2 

-- (CH2)2 
CH 

- CH2 
-- (CH2)6 
-- (CH2)3 

(CH2)3 
-- CH(CH3)CH2 
... (CH2)4 
-- (CH2)3 
-- CE (CH) CHCH 
-- (CH2)3 

- - - - - - - - - - - (CH2) 
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TABLE 6 

Example Ar Yr in M.P.fcrystallized from 

114-------------- 2-CH37-aza-3 indolyl---------- CH2 219.2-220.8 C. ethanol. 
Il6-------------- 7-a2a3indolyl-...---------------------------- 1 175.4-176.0 C. ethanol. 
116-------------- 7-aza-l-indolyl----------------- CH2 1, 18.0-18.6 C. ethanol. 
117------------------- do-------- - - - - (CH2)2 1 129.5-131.5 C. ethyl acetate. 118- - 1-9H3-aza-3-indolyl- CH2 1 175.0-185.0 C. isopropanollwater. 
19* - -CH3CH2-7-aza-3-indoly CH2 1 206.8–207.0 C. isopropanol/water. 

120 - 1,3-(7-azaindolyl)-------- CH 2 203,0-204.8 C. dimethylformamidefwater. 
121--- --- (-aza-3-indolyl-------- CH2 1 162.0-163.4 C. water. " . 
122.- - 3-indolyl-...----- CH2 1 128.2-134.0 C. ethyl acetate?hexane. 
123"------------------ do---------- (CH2)2 69.8-170.4 C. ethanol/ether. 
124- - 2-CH33-indolyl-...-- (CH2)2 1 175.2-177.8° C. ethyl acetate. 
125- - 5,6-OCH2O3 indgly CH2 1 183.8-184.6 C. ethanol. . . 
26- ---5,6-di-CH3O-3-indolyl- - CE 87.4-188.0° C. ethanol. 
127-------------- indolyl-------------------- CH2 1 138.5-139.5°C. ethanol/water. 
128. ... 3-CH3.1 indolyl-- CH2 134.2-135.6. C. ethyl acetate. 29- --- lindolyl-------- -(CH2)2 107.6-116 C. ethyiacetate/hexane. 
30. --- 2-CH3-1-indolyl-...- - (CH2)2 87.8-95.0 C. ethylacetate?hexane. 
131- --- 3-CH3-lindolyl------- - (CH2)2 1 105.8-107.2° C. benzene. 
132-------------- 5-C6H5CH2O-1-indolyl-...------- (CH2)2 1. 166.0-167.6° C. ethyl acetate. 
133-------------- 2-CH3-1,3-indolyl-------------- (CH2)2 2 184.0-185.6°C. ethanol. 
134-------------- 1,3-indolyl--------------------- 83 2 1524-152.7° C. ethanol. 
185-------------- 1-pyrrolyl-...----- - - - - - - - - - - - - (CH2)2 1 90.0-9.6°C. benzenefhexane. 
136-------------- 2-Cl-10-phenothiazinyl.------- (CH2)2 1 47.8-149.0° C. benzene. 
137------------------- do---------------------- CH2 1, 193.0-194.6 C. ethanol. 
138--- --benzimidazolyl- --- (CH2)2 82.8-183.8 C. ethanol. 
139-------------------do------------ --- CH2 1. 29.0-219.5 C, ethanol. 
140---- --- 2-benzimidazolyl-...-- --- CH2 1 197.0-199.0° C. ethanol. 
*Hydrochloride salt. 
+p-Toluenesulfonate salt. 

By following the manipulative procedure described 25 p-(1-indolinyl)propionamidoxime dihydrochloride, M.P. 
above in Example 113, the following compounds of 
Formula Ia, where R, R2, and R3 in each case is H, 
and n in each case is 1, were prepared by reacting the 
corresponding aryl-alkanonitrile with hydroxylamine: 
ox-(3-chloro-1-indolyl)acetamidoxime sulfate, M.P. 150.0- 

151.0° C. (corr.) (recrystallized from an ethanol-ethyl 
acetate mixture); 

ox-(3-bromo-1-indolyl)acetamidoxime, M.P. 136.8-139.8 
C. (corr.) (recrystallized from a tetrahydrofuran-ethyl 
acetate mixture); cy-(3-methyl-1-indolyl)propionamidoxime hydrochloride, 
M.P. 165.2-168.2° C. (corr.) (recrystallized from tetra 
hydrofuran and washed with ether); 

ox-(7-methyl-1-indolyl)acetamidoxime sulfate, M.P. 151.6- 
153.0° C. (corr.) (recrystallized from an ethanol-ethyl 
acetate mixture); ox-(3-ethyl-1-indolyl)acetamidoxime hydrochloride, M.P. 
158.0-159.0° C. (corr.) (recrystallized from ethyl 
acetate); g- (3-ethyl-1-indolyl)propionamidoxime sulfate, M.P. 
178.0-178.6° C. (corr.) (recrystallized from an 
ethanol-isopropanol mixture); 

oz-(3-propyl-1-indolyl)acetamidoxime sulfate, M.P. 146.0- 
148.0° C. (corr.) (recrystallized from isopropanol); 

a-(3-butyl-1-indolyl)acetamidoxime hydrochloride, M.P. 
162.0-164.0° C. (corr.) (recrystallized from ethyl 
acetate); a-(2,5-dimethyl-3-propyl-1-indolyl)acetamidoxime, M.P. 
140.0-141.0° C. (corr.) (recrystallized from ethanol); 

cy - (5-methoxy-1-indolyl)acetamidoxime, M.P. 150.0- 
152.0° C. (corr.) (recrystallized from a tetrahydro 
furan-hexane mixture); 

ox-(3-acetyl-1-indolyl)acetamidoxime, M.P. 209.0-210.0 
C. (corr.) (precipitated from dimethylformamide by 
dilution with water, collected and washed with iso 
propanol); 

a - (3 - propionyl-1-indolyl)acetamidoxime, M.P. 208.0- 
209.8° C. (corr.) (recrystallized from tetrahydro 
furan); or - (3-butyryl- 1 - indolyl)acetamidoxime, M.P. 199.0- 
199.6 C. (corr.) (recrystallized from tetrahydro 
furan); 

ox-(3-benzyl-1-indolyl)acetamidoxime, M.P. 118.0-120.0 
C. (corr) (recrystallized from an ether-hexane 
mixture); 

g-(3-benzyl-1-indolyl)propionamidoxime sulfate, M.P. 
169.6-170.8 C. (corr.) (recrystallized from ethanol); 

or - (3 - dimethylaminomethyl-1-indolyl)acetamidoxime, 
M.P. 148.2-150.0° C. (corr.) (recrystallized from ethyl 
acetate); 
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177.4-182.0° C. (corr.) (recrystallized from ethanol); 
y - 5 - (10,11-dihydro-5H-dibenz(b,flazepinyl) butyr 
amidoxime p-toluenesulfonate, M.P. 187.8-188.0° C. 
(corr.) (recrystallized from a methanol-ether mixture); 

ox-9-(1,2,3,4-tetrahydrocarbazolyl)acetamidoxime hydro 
chloride, M.P. 168.0-169.0° C. (corr.) (recrystallized 
from an ethanol-tetrahydrofuran-ether mixture); 

o-1-(1H-benzotriazolyl)acetamidoxime, M.P. 207.6- 
208.0° C. (corr.) (recrystallized from methanol); and 

o-2-(2H-benzotriazolyl)acetamidoxime, M.P. 178.0- 
179.0° C. (corr.) (recrystallized from ethyl acetate). 

Example 141 
(7-aza-3-indolyl)acetamidoxime O-acetate.-a: R1 

and R2 are H; R is CH3CO; Ar is 7-aza-3-indolyl; Y’ 
is CH; n is 1. 
A solution of 19.0 g. (0.1 mole) of (7-aza-3-indolyl) 

acetamidoxime, 150 ml. of pyridine, and 10 ml. of acetic 
anhydride was heated at 65° C. on a water bath for ten 
minutes, and taken to dryness in vacuo. Water was added 
to the reaction mixture, and again the mixture was taken 
to dryness. The residue was slurried with water, filtered, 
dried, and recrystallized from isopropanol giving 
15 g. of (7-aza-3-indolyl)acetamidoxime O-acetate, M.P. 
171.6-172.6° C. (corr.). By following the manipulative procedure described 
above in Example 141, the following compounds of 
Formula Ia, where in each case R1 and R2 are H, R3 is 
CHCO, Y is CH and n is 1, were prepared by reacting 
the appropriate ox-(1-indolyl)acetamidoxime with acetic 
anhydride in the presence of pyridine: 
o-(1-indolyl)acetamidoxime O-acetate, M.P. 118.0-121.0 

C. (corr.) (recrystallized from an ethyl acetate-hexane 
mixture); c - (3-ethyl- 1 - indolyl)acetamidoxime O-acetate, M.P. 
149.0-151.0° C. (corr.) (recrystallized from an ethyl 
acetate-hexane mixture); and 

or - (3-benzyl-1-indolyl)acetamidoxime O-acetate, M.P. 
168.0-169.6° C. (corr.) (recrystallized from an ethyl 
acetate-hexane mixture). 

Example 142 
7-aza-3-indolyl)acetamidoxime O - benzoate-Ia; R1 

and R are H; R is CH3CO; Ar is 7-aza-3-indolyl; Y is 
CH2; n is 1. 
To a solution of 15 g. (0.08 mole) of (7-aza-3-indolyl) 

acetamidoxime in 100 ml. of pyridine was added, in small 
portions, 11.2 g. (0.08 mole) of benzoyl chloride while 
maintaining the temperature below 35° C. After standing 
overnight, the solution was poured into 700 ml. of water 
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and the gray precipitate that separated was collected, dried, 
and recrystallized from ethanol giving 11.4 g. of (7-aza-3- 
indolyl)acetamidoxime O-benzoate, M.P. 176.6-178.4° C. 
(corr.). 
By following the manipulative procedure described 

above in Example 142, the following compounds of For 
mula Ia, where in each case R1 and R2 are hydrogen, Y is 
CH2, and n is 1, were prepared by reacting the appropriate 
a-(1-indolyl)-acetamidoxime with an appropriate benzoyl 
chloride in the presence of pyridine: 
ox-(indolyl)acetamidoxime O-benzoate, M.P. 173.0-173.5 
C. (corr.) (recrystallized from acetone); 

cz-(3-methyl- 1 - indolyl)acetamidoxime O-benzoate, M.P. 
178.0-180.0 C. (corr.) (recrystallized from tetrahydro 
furan); 

ox-(1-indolyl)acetamidoxime O - (3,4,5-trimethoxybenzo 
ate), M.P. 154.0-155.0° C. (corr.) (recrystallized from 
an ethyl acetate-hexane mixture); 

ox-(3-methyl-1-indolyl)acetamidoxime O-(3,4-trimethoxy 
benzoate), M.P. 171.8-173.8 C. (corr.) (recrystal 
lized from ethyl acetate); and 

ox-(3-ethyl-1-indolyl)acetamidoxime O-(3,4,5-trimethoxy 
benzoate), M.P. 1640-165.8° C. (corr.) (recrystallized 
from an ethyl acetate-hexane mixture). 
By replacing the benzoyl chloride in the foregoing prep 

aration by p-toluyl chloride, p-chlorobenzoyl chloride or 
3-methoxybenzoyl chloride, there can be obtained the cor 
responding O-(p-toluate), O-(p-chlorobenzoate), or O-(3- 
methoxybenzoate), respectively, of (7-aza-3-indolyl)acet. 
amidoxime. 

Examples 143-176 
By reacting an appropriate aryl-alkanonitrile with hy 

droxylamine using the manipulative procedure described 
above in Example 113, there can be obtained the com 
pounds of Formula Ia (R1,R2 and R are H) listed below 
in Table 7, where n in each case is 1. 

30 

18 
methylsulfonylbenzyl)ether, or O-(4-trifluoromethylben 
Zyl)ether, or O-(4-trifluoromethylbenzyl)ether. 

Example 178 
5 {3 - (1 - indolinyl)propionamidoxime O-methyl ether. 

Ia: R1 and R2 are H; R8 is CH; Ar is 1-indolinyl; Y is 
(CH2)2; n is 1. 
By reacting 6-(1 - indolinyl)propionamidoxime with 

methyl iodide in the presence of sodium hydroxide, there 
10 can be obtained B - (1 - indolinyl)propionamidoxime O 

methyl ether. 
Example 179 

g-(1-indolinyl)-N,N- diethylpropionamidoxime-a: 
R1 and R2 are C2H5; R3 is H; Ar is 1-indolinyl; Y is 
(CH2)2, n is 1. 
By reacting the g- (1 - indolinyl)propionamidoxime O 

benzyl ether, described above in Example 177, with sodium 
nitrite in the presence of hydrochloric acid at a temperature 
from about 0° C. to 5 C., there can be obtained 6-(1-in 
dolinyl)propionohydroxamic chloride O-benzyl ether. By 
reacting the latter with diethylamine, there can be obtained 
g-(1-indolinyl)-N,N-diethylpropionamidoxime O-benzyl 
ether. 

By reducing the latter with hydrogen over a palladium 
on-charcoal catalyst, there can be obtained 6-(1-indolinyl)- 
N,N-diethylpropionamidoxime. 

5 
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Example 180 

(3-(1 - indolinyl)propionohydroxamic acid oxime-la: 
R1 is OH; R2 and R3 are H; Ar is 1-indolinyl; Y is 
(CH2)2; n is 1. 
By reacting the 6-(-indolinyl)propionohydroxamic chlo 

ride O-benzyl ether described above in Example 179 with 
hydroxylamine, there can be obtained 6-(1-indolinyl)-N- 
hydroxypropionamidoxime O-benzyl ether. By reducing 
the latter with hydrogen over a palladium-on-charcoal cat 

35 

TABLE 7 

Example Air Yi 

148------------ 2-Br-5-(dibenzoa, d.14cycloheptadienylidenyl---------- (CEH2)5 
44- --- 6-F-2-indolyl-...----------- --- (CH2)2 
145- 6-I-2-aza-i-indolyl- (CH2)2 
146. 6-CF3-2-aza-3-indolyl-...------ CH(CH3) 
147 3-CH=NOH-4-aza-1-indoly (CH2)3 
48-- ---, 3-CEN(CH3)2-5-aza-1-indoly --- (CH2)2 
149------------ 6-azal-indolyl------------------------------------------- CH(CH2)CH 
150------------ 4-a2a2-indolyl------------------------------------------- (CH2)2 
15.-- --- 5-a-2a-2-indolyl- (CH2)2 
152-- 6-aza-2-indolyl- ... (CH2)2 
153-- - -aza-2-indolyl- --- (CE) 
154.-- - 4-aza-3-indolyl- --- (CH2): 
155---- --- 5-aza-3-indolyl------------------------------------------- (CEH)2 
156------------ 6-aza-3-indolyl------------------------------------------- CH2)3 
57. --- 2-pyrrolyl-...-- CEI(CH3)CH, 

158. -3-pyrolyl- (CH2)2 
159- i-pyrazoly (CH2)2 
160. - 3-pyrazoly (C2) 
61. -- 4-pyrazolyl- CH2) 
162.------------ i-imidazolyl-...-------------------------------------------- (CH2) 
163------------ 2-imidazolyl--------------------------------------------- (CH2)2 
64- --- 4-imidazolyl------------------ 

--- 6-CH3S-1-1H-benzotriazolyl)--------- 
6-CH3SO-2-2E-benzotriazolyl-...----- 3-CHSO5(10,1]-dihydro-5Hidibenzob.fazepinyl) (CH5, 167 

168 --- 6-F-l-benzimidazolyl------------------------------------ (CH2)2 
169------------ 6-CF3-2-benzimidazolyl---------------------------------- (CH2)2 
170 i-pyrrolyl------------------ (CH)2 
171- 3-(pyrido-(2,1-c-s-triazolyl) (CH2)3 
2. indolyl---------------- (CEH)4 

173 ---do------- (CEE)5 
74. 2-CH-3-indolyl -- (CH2)4 
175. 4-Cl-3-indolyl-...--- CH2 
76. III 4-C-2-indolyl-------------------------------------------- 

Example 177 
3 - (1 - indolinyl)propionamidoxime O-benzyl ether.-- 

Ia: R and R are H; R is CHCH2, Ar is 1-indolinyl; Y' 
is (CH2)2; n is 1. 
By reacting 6-(1-indolinyl)propionamidoxime with ben- to 

zyl chloride, 4-methylmercaptobenzyl chloride, 4-methyl 
sulfonylbenzyl chloride, or 4-trifluoromethylbenzyl chlo 
ride, in the presence of sodium hydroxide, there can be ob 
tained, respectively, B-(1-indolinyl)propionamidoxime O 
benzyl ether, O - (4 - methylmercaptobenzyl)ether, O - (4- 

alyst, there can be obtained 6-(1-indolinyl)-N-hydroxy 
propionamidoxime. 
- Similarly, by replacing the hydroxylamine by N-meth 
ylhydroxylamine, there can be obtained 6-(1-indolinyl)-N- 
hydroxy-N-methylpropionamidoxime. v. 

Example 181 
6-(1-indolinyl)-a-hydroxypropionamidoxime-IIa: R 

R2, and R3 are H; Ar is 1-indolinyl; Y is CHCHOH; n is 
75 1. 
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By reacting oz-1-indolinyl)acetaldehyde with hydrogen 

cyanide, and reacting the resulting aldehyde cyanohydrin 
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monia using the manipulative procedure described above 
in Example 183, there can be obtained the compounds of 

with hydroxylamine using the manipulative procedure de- Formular Ib listed below in Table 8. 
TABLE 8 

Example Air Yt 
184-------- 7-aza-l-indolyl------------------------------------------- CH2 
185-------- 1,3-(7-azaindolyl)---------------------------------------- CH2 
186-------- 1-indolyl------------------------------------------------ CH2 
187-------- 3-CH3-I-indolyl----------------------------------------- CH2 
188-------- 2-Cl-10-phenothiazinyl---------------------------------- CH2 
189.------- l-benzimidazolyl---------------------------------------- Sch 
190-------- 1,3-(7-azaondilyl)---------------------------------------- { $3 SH) 
191-------- 2-CH3-3-indolyl----------------------------------------- (CH2)4 
192-------- 5,6-OCH2O-3-indolyl-...------------------ - - - - - - - - - - - - - - - - CH 
93. - 5,6-di-CH3O-3-indolyl-. -- CH2 

2-CH3-1,3-iridolyl 
7-aza-l-indolyl 

96. 2-CH3-1-indolyl- (CH2)2 
97. - 3-CH3-1-indolyl------- --- (CH2)2 
198.------- 5-C6H5CH2O-1-indolyl----------------------------------- (CH2)2 
199 - 4-C-8-indolyl------------------------------------------- CH2 
200- -- 2-CH3-7-aza-3-indoly CH 
20 -- 7-a2a3-indolyl---------------------------------------------------------- 
202. -- I-C-3-7-aza-3-indolyl-...-- CH 
203. -- I-C6H5CH-7-aza-3-indolyl- CH2 
204-------- 4-C-2-indolyl---------------------------------------------------------- 
205-------- 2-Br-5-(dibenzo(a,d)(1,4)-cycloheptadienylidenyl)--------- (CH2)5 
206. -- 6-F-2-indolyl-------------------------------- --- (CH2)2 
207--------, 6-I-2-aza-l-indoly-----. (CH2)2 
208. -- 6-CF3-2-aza-3-indoly--- CHCCH) 
209-------- 3-CH=NOH-4-aza-1-indolyl (CH2)3 
210-------- 3-CH2N(CH3)2-5-aza-1-indolyl- --- (CH2)2 
21l-------- Gaza-lindolyl------------------------------------------- CH(CH3)CH 
212. -- 4-aza-2-indolyl- --- (CE) 
23- -- 5-aza-2-indolyl (CH2)2 
214-- -- 6-aza-2-indolyl 83; 215. - 7-aza-2-indoly (CH2)2 
216. -- 4-aza-3-indolyl- --- (CH2)2 
217-------- Saza-3-indolyl------------------------------------------- (CH2)2 
218-- - 6-aza-3-indoly--- --- (CH2)3 
29 2-pyrrolyl- CH(CH3)CH 

3-pyrrolyl- (CH2)2 
1-pyrazolyl 

222. -- 3-pyrazolyl- --- (CH2)2 
223-------- 4-pyrazolyl---------------------------------------------- (CEH2)2 
224.------- limidazolyl--------------------------------------------- (CH2)2 
225. - 2-midazolyl-...---------- -- (CH2)2 
226-- - 4-imidazolyl-...-------------- (CH2)2 
227 - 6-CH3S-1-le-benzotriazolyl)-- (CH2)2 

- 6-CH3SO-2-2H-benzotriazolyl) 
229.------- 3-CH3SO9-5-(10,11-dihydro-5H-dibenzob,fazepinyl)----- (CH2)2 
280-------- 6-F-l-benzimidazolyl-...---------------------------------- (C2)2 
231. - 6-CF3-2-benzimidazolyl-...--------------------------------- (CH2)2 
232. - 1-pyrrolyl------------------ --- (CH2)2 
233.------- 3-(pyrido-(2,1-c-s-triazolyl)------------------------------ (CH2)3 

scribed above in Example 113, there can be obtained 
(3-(1-indolinyl)-a-hydroxypropionamidoxime. 

Example 182 
p3 - (1 - indolinyl) - N - acetylpropionamidoxime O-ace 

tate-a: R and R3 are CHO; R2 is H; Ar is 1-in 
dolinyl; Y is (CH2)2; n is 1. 
By reacting 6-(1-indolinyl)propionamidoxime with 

acetic anhydride in the presence of pyridine, using the 
manipulative procedure described above in Example 141, 
there can be obtained 6-(1-indolinyl)-N-acetylpropion 
amidoxime O-acetate. 

Example 183 
(7-aza-3-indolyl)acetamidine hydrochloride-IIb: Air 

is 7-aza-3-indolyi; Y is CH; n is 1. 
Anhydrous hydrogen chloride was bubbled through a 

mixture of 3.1 g. (0.02 mole) of (7-aza-3-indolyl)aceto 
nitrile, 2.0 and. of ethanol, and 50 ml. of chloroform for 
about three hours while maintaining the temperature 
around 0. C. and protecting the mixture from atmos 
pheric moisture. The mixture was taken to dryness in 
vacuo, and treated, while cooling, with a solution of 
10 ml. of liquid ammonia in ethanol. The milky suspen 
sion was then stirred at room temperature for three 
hours, filtered, and the filtrate charcoaled and taken to 
dryness. The residual gum was crystallized several times 
from ethanol giving 1.84 g. of (7-aza-3-indolyl)acet 
amidine hydrochloride, M.P. 254.0-256.4° C, (corr.). 

Examples 184-233 
By treating an appropriate aryl-alkanonitrile with an 

hydrous ethanolic hydrogen chloride, followed by treat 
ment of the resulting imidate ester with alcoholic am= 
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By reacting 6-(1-indolinyl)propionitrile with anhydrous 
ethanolic hydrogen chloride, followed by treatment of the 
resulting imidate ester with alcoholic ammonia or di 
methylamine using the procedure described above an Ex 
ample 183, there can be obtained, respectively, 6-(1-in 
dolinyl)propionamidine Ib: Ar is 1-indolinyl; R2 is H; 
Y’ is. (CH2)2; n is 1 or 3-(1-indolinyl)-N,N-dimethyl 
propionamidine (Ib: Ar is 1-indolinyl; R2 is CH3; Y is 
(CH2)2; n is 1). 

Example 234 
2 - (2 - methyl - 7 - aza - 3 - indolyl)ethylguanidine 

hydrobromide.-Ic: Ar is 2-CH-7-aza-3-indolyl; Y is 
(CH2)2; n is 11. 
A mixture of 2.20 g. (0.013 mole) of 2-(2-methyl 

7-aza-3-indolyl)ethylamine and 3.47 g. (0.138 mole) of 
of ethyl isothiouronium bromide (prepared from thiourea 
and ethyl bromide) in 7 ml. of water was refluxed for 
six hours, cooled, taken to dryness, and the residue re 
crystallized once from isopropyl alcohol and once from 
methanol/ether giving 0.54 g. of 2-(2-methyl-7-aza-3- 
indolyl)ethylguanidine hydrobromide, M.P. 244.8-246.2 
C. (corr.). , - - ... . 

Example 235 
2 - (7 - aza - 3 - indolyl)ethylguanidine hydrobro 

mide.-Ic: Ar is 7-aza-3-indolyl; Y is (CH), n is 1. 
was prepared from 15 g. (0.09 mole) of 2-(7-aza-3-in 
dolyl)ethylamine, and 25.8 g. (0.013 mole) of ethyl iso 
thiouorium bromide in 100 ml. of water using the ma 
nipulative procedure described above in Example 234. 
There was thus obtained 18 g. of crude product which 
on recrystallization from methanol/ether gave 16.5 g. of 
2-(7-aza-3-indolyl)ethylguanidine hydrobromide, M.P., 
259,6-261,0° C, (corr.), 
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By following the manipulative procedure described 
above in Examples 234 or 235, 7-aza-3-indolylmethyl 
guanidine sulfate hydrate, M.P. 256.6–258.0° C. (corr.) 
(recrystallized from water) Ic: Ar is 7-aza-3-indolyl; 
Y is CH2; n is 1 was prepared by reaction of 7-aza 
3-indolylmethylamine with methyl isothiouronium sul 
fate. 

Examples 236-285 
By reacting an appropriate aryl-alkylamine with a low 

er-alkyl isothiouronium halide using the manipulative pro 
cedure described above in Example 234, there can be 
obtained the compounds of Formula Ic listed below i 
Table 9. 

TABLE 9. 
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22 
sedative activity as shown by the potentiation of sleeping 
time in mice induced by ether, thiopental sodium, or hexo 
barbital sodium. These activities indicate their usefulness 
as hypotensive agents, tranquilizers, and sedatives. . 

Hypotensive activity data are given for, representa 
tive compounds of Formula Ia in Table 10 below where 
each of the compounds is identified by the number of the 
example above where its preparation is described. The 
activities are expressed in terms of the AED, i.e. the Aver 
age Effective Dose. As used hereinafter, the abbreviations 
i.p., p.o., and s.c. designate intraperitoneal, peroral, and 
subcutaneous administration, respectively. 

Ar Y 
Example 

286.------------------- 7-azalindolyl------------------------------------------- (CH2) 
237. ---- 1,3-(7-azaindolyl)---- ... (CH2)2 
238. ---- l-indolyl---------- --- (CH2)2 
239---- ----, 3-CH3-1-indoly---------- --- (CH2)2 
240---- ---- 2-Cl-10-phenothiazinyl-...- --- (CH2)2 
241---- ---- l-benzimidazolyl------ --- (CH2)2 
242-...- ---- 1,3-(7-azaindolyl)---. ...{88E3} 
243. ---, 2-CH3-3-indolyl----- E. 
244. --- 5,6-OCH2O-3-indolyl-. 
245. --- 5,6-di-CH3O-3-indolyl------ 
246---- ---- 2-CH3-1,3-indolyl------------- 
247---- ---- 7-aza-1-indolyl-...---------------- 
248---- -- 2-CH3-1-indolyl-...- 
249.-- 3-CH3-1-indolyl-...-- 

251. 4-Cl-3-indolyl------- 
252. -- 2-CEI-7-aza-3 indolyl 
253-- ---- 7-aza-8-indolyl---------- 
254---- ---. 1-CH3-7-aza-3-indolyl-...----- 
255----- ----1-C6H5CH2-7-aza-3-indolyl 
256- - 4-Cl-2-indolyl--------------------- 
257-- 2-Br-5-(dibenzoa,d)1,4)cycloheptad 
258- 6-F-2-indolyl-...----- 
259 6-1-2-aza-i-indolyl 
260. -- 6-CF3-2-aza-3-indolyl------ 
261------------ 3-CHsicNOH-4-aza-I-indolyl-...--- 
262------------ ---, 3-CH2N(CH3)2-5-aza-l-indolyl-...-- 
268------------ ---- 6-aza-l-indolyl------------------- 
264----- - 4-aza-2-indolyl 
265- 5-aza-2-indolyl 
266. 6-aza-2-indolyl 
267 7-aza-2-indoly 

- 4-aza-3-indolyl-...- 
269 ---- 5-aza-3-indolyl-...-- 
270 ---- 6-aza-3-indolyl--- 
271- ---- 2-pyrrolyl-...- ... 
272 - 3-pyrrolyl 
273 1-pyrazolyl 
274 3-pyrazolyl. 
275 4-pyrazolyl 
276. - i-imidazolyl 
277. ---- 2-imidazolyl-...- 
278. ----4-imidazolyl------------------------------- 
279. ---, 6-CH3S-1-1H-benzotriazolyl)-------- 
280 6-CH3SO-2-2H-benzotriazolyl)--------- 
28 3-CH3SO2-5-(10,11-dihydro-5-dibenzo 

6-F-1-benzimidazolyl----------------- 
283 6-CF3-2-benzimidazol 
284 - 1-pyrrolyl------------------ (CH2)3. 
285-------------------- 3-(pyrido-(2,1-c-S-triazolyl)------------------------------ (CH2) 

Example 286 

3-2-(1-indolinyl)ethyl)guanidine-Ic: Ar is 1-indo 
linyl; R2 is H;Y is (CH2)2; n is 1). 
By reacting 2-(1-indolinyl)ethylamine with ethyl iso 

thiouronium bromide (prepared from thiourea and ethyl 
bromide) according to the procedure described above in 
Example 234, there can be obtained 3-2-(1-indolinyl) 
ethyl)guanidine. 

Example 287 
1,1-dimethyl-3-2-(1-indolinyl)ethyl)guanidine.-Ic: 

Ar is 1-indolinyl; R2 is CH3; Y is (CH2)2; n is 1. 
By reacting 2-(1-indolinyl)ethylamine with ethyl N,N- 

dimethylisothiouronium bromide (prepared from N,N-di 
methylthiourea and ethyl bromide) according to the pro 
cedure described above in Example 234, there can be 
obtained 1,1-dimethyl-3-2-(1-indolinyl)ethyl)guanidine. 

Pharmacological evaluation of the compounds of For 
mula Ia has demonstrated that they lower the blood pres 
sure in rats and mice; they possess psychomotor stimu 
lant as well as depressant activities as evidenced by studies 
in mice using standard activity cages; and they possess 
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HYPOTENSIVE ACTIVITY 

Table 10 

Example: Activity, mg./kg. (s.c.) 
113 ------------------------------------- 80 
114-------------------------------------- 40 
115-------------------------------------- 60 
116 ------------------------------------- 15 
118 ------------------------------------- 20 
121 -------------------------------------- 8 
122 ------------------------------------- 5 
123 ------------------------------------- 20 
124 ------------------------------------- 20 
125 ------------------------------------- 20 
126 ------------------------------------- 40 
127 ------------------------------------- 10 
129 ------------------------------------- 20 
132 ------------------------------------- 50 
133 ------------------------------------- 9 
138 ------------------------------------- 80 
139 ------------------------------------- 10 
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Psychomotor depressant activity data are given for rep 

resentative compounds of Formula Ia in Table 11 below. 
The activities are expressed in terms of the minimum 
effective dose (MED) and of the percent decrease in 
motor activity. 

Table 11 
Example: Activity 

119.------------ MED-300 mg./kg. (p.o.); 55%. 
121 ------------ MED=300 mg./kg. (p.o.); 65%. 
122------------ MED=300 mg./kg. (p.o.); 59%. 
123------------ MED=100 mg./kg. (p.o.); 61%. 
133------------ MED=300 mg./kg. (p.o.); 78%. 

Certain of the compounds also possess psychomotor 
stimulant activity in mice as evidenced by their ability to 
increase the motor activity of mice in activity cages. Thus 
p-(5-benzyloxy - 1 - indolyl)propionamidoxime, described 
above in Example 132 was active at 12 mg./kg. (p.o.), 
producing a 178% increase in motor activity. 

Other compounds possess sedative activity as evidenced 
by their ability to potentiate the sleeping time in mice in 
duced by hexobarbital sodium. Thus the effective dose, 
ED50 of 3-(2-chloro-10-phenothiazinyl)propionamidox 
ime, described above in Example 136, in potentiating the 
sleeping time in mice to which hexobarbital had been ad 
ministered was found to be 45.5-8.7 mg./kg. (i.p.). 
The compounds of Formula Ib have been found to 

possess hypotensive activity as determined in the renal 
hypertensive rat. Thus (7-aza-3-indolyl)acetamidine hy 
drochloride, described above in Example 183, was found 
to have an Average Effective Dose, AED, of 8 mg./kg. 
when administered subcutaneously in the renal hyper 
tensive rat. 
The compounds of Formula Ic have also been found to 

possess hypotensive activity as determined in the renal 
hypertensive rat. Thus 2-(7-aza-3-indolyl)ethylguanidine 
hydrobromide, described above in Example 235, was 
found to have an Average Effective Dose, AED, of 30 
mg./kg. when administered subcutaneously in the renal 
hypertensive rat. 
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I claim: 
1. A compound of the formula: 

R. R. 
Ar-y--N . or Ar--Y--N L NOR8 R2. L NR2 Y. LA 

(a) (Ib) 
wherein: 
Ar is: 1-indolinyl; 
R1 is: hydrogen, lower-alkyl, lower-alkanoyl, or hydroxy; 
R is: hydrogen or lower-alkyl; 
Ra is: hydrogen, lower-alkanoyl, or lower-alkyl; 
Y' is: a single chemical bond or alkylene of from one to 

five carbon atoms; and 
in is: the integer 1. 

2. A compound of Formula Ia according to claim 1 
wherein R, R2, and R are hydrogen; and Y is alkylene 
of from one to five carbon atoms. 

3. 6-(1-indolinyl)propionamidoxime according to claim 
2 wherein Y is 1,2-ethylene. 

4. A compound of Formula Ib according to claim 1 
wherein R2 is hydrogen; and Y is alkylene of from one 
to five carbon atoms. 
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" . UNITED STATES PATENT OFFICE 

CERTIFICATE OF CORRECTION 
Patent No. 3.5Ol. 497 Dated March 17, 1970 

Malcolm. R. Bell Inventor(s) 

It is certified that error appears in the above-identified patent. 
and that said letters Patent are hereby corrected as shown below: 
- - 

Column l, line 1, in the title, "(l-INDOLINYL)-LOWER ALKYi AffoxiMESAND-AMIffNE should read INDof INYi-ioWER 
ALKYL-AMIDOXIMES, -AMIDINES, AND GUANDINES-- Column 2, 
lines 17 and 18, "l-, 2-, and 3-(6-imidazolyl" should read 
--1-, 2-, and 5-(6-azalindolyl)--s line l8, after "3-(6- . 
azaindolyl)" insert --l-, 2-, and 3-(7-azalindolyl); l- and 
2-benzimidazolyl -g- line 25, that part of the structure . . 
showing "C " should show -- -- line 29, "here" should 

for NOR, . . . . 
read --where--; line 31, "RR or R." should read --R, R2 
O R- line 34, "inter alia methyl ethyl isopropyl or n 
butyll'... should read --inter aliethylethyl isopropyl or 
n-butyl--. Column 3, line 5, "tolene should read-toluene-- 
line l.2, "Ar Y "should read --Ar, Y -- lines 46 and 47, "arylacrylnitrile" should read --arylacrylonitrile. Column 
4, 1ine 15, that part of the equation showing 

un 

ep 

- OH OH 
N should show -- N so 
NR - . - .. : Y R 

2 - m 2 in 

line 22, "ar" should read --or--. Column 6, line. 75, "hypotension" should read --hypotensive---line 74, 
psychromotor should read --psychomotor-. Column 8, line 6, 
"alkanotriles" should read --alkanonitriles--. Column 9, 
lines 35 and 58, "if" should read of--. Column lo, line 34, 
"if" should read --of-- line 43, "(O. lo5 mile)" should read --(0.105 mole)--. Columns 15 and li, Example il2, "tricazolyl" 



39; UNITED STATES PATENT OFFICE 
CERTIFICATE OF CORRECTION 

Patent No. 5 5Ol 497 Dated March 17, 1970 

Inventor(s) Malcolm R. Bell 

It is certified that error appears in the above-identified patent t 
and that said Letters Patent are hereby corrected as shown below: 

should read --triazolyl-. Column 14 line l. "17O Hole" - 
should read --O.l79 mole--. Column 16 line 68, 7-az should 
read -- (7-aza- - Column 17, line 19, (3-trineth?y should 
read -- (3,4,5-trimethoxy- Example 18, "3-pyrol should read 
--3-pyrroliyi - Column 18, line 35, "(indolinyl hulls read --(lindolinyl)--. Column 19, linel, "g-l-indolinyl)" should 
read --g(lindolinyl)--i line 47, "CH3Q should read -CH3CO-- Column 20, Example 190, "(7-azaonillyl )shul read . . - --(7-azaindolyl)-- Exampie 2ll, "CH CH)CF should read 
i-CH(CH)CH-- Example 226, "(CH)" shoula read --(CH)-- 
Example 229, "3-CHSo" should read --3-CHSo--s line 45, 
"an" should read -4 n.4-lines 56 and 572 O ethyl should 
read --of ethyl-- and iines 69 and 70, "isothiouorium" should 
read --isothiouronium--a . .. 
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